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JISF’s Commitment to a Low Carbon Society - Phase |

Japanese steel industry is supporting the Commitment to a Low Carbon Society by fighting global warming
with the “three ecos” created during the Voluntary Action Plan along with COURSES50.

Eco Process

The target is a CO, emission reduction of 5 million tons by FY2020 vs. expected emissions for each production
volume (BAU) by fully implementing state-of-the-art technologies. Of this reduction, JISF prioritizes 3 million
tons of reduction arising from energy conservation and other voluntary actions by steelmakers. For waste
plastics and other recycled materials, the emission reduction includes only a decrease resulting from the
increase in the volume of these materials collected vs. the FY2005 level.

Eco Solution

Contribute worldwide by transferring the world’s most advanced energy-saving technologies to
other countries (especially to developing countries)and increasing the use of these technologies.
(Estimated emission reduction contribution of about 70 million tons in FY2020)

Eco Product

By supplying the high-performance steel that is essential to create a low-carbon society,
contribute to lowering emissions when finished products using this steel are used
(Estimated emission reduction contribution of about 34 million tons in FY2020)

20202013

Development of CO2 Ultimate Reduction System for Cool Earth 50
(COURSES0)

Cut CO, emissions from production processes about 30% by using hydrogen for iron ore
reduction and collecting CO, from blast furnace gas. The first production unit is to begin
operations by about 2030*. The goal is a widespread use of these processes by about 2050 in
line with the timing of updates of existing blast furnace facilities.

* Assumes establishment of economic basis for CO, storage infrastructure and creation of a practical unit using these
processes.

2050+




1. Eco Process



On February 20, 2014, JISF became the first industry association in the
world to receive ISO50001 certification (energy management system).

This certification recognizes measures to combat global warming in the
Voluntary Action Plan/Commitment to a Low Carbon Society as well as

activities for conserving energy.
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(Reference) Reexamination of Stance for Targets Established
in FY2016

Eco Process Before reexamination

The target is a CO2 emission reduction of 5 million tons by FY2020 vs.
expected emissions for each production volume (BAU) by fully implementing
state-of-the-art technologies.

Interim- Review

1. Properly determine BAU by reflecting changes in steel production mix

2. Include actual emission reductions resulting from the use of waste plastics
and other recycled materials

Eco Process After reexamination

The target is a CO2 emission reduction of 5 million tons by FY2020 vs.
expected emissions for each production volume (BAU) by fully implementing
state-of-the-art technologies. Of this reduction, JISF prioritizes 3 million tons
of reduction arising from energy conservation and other voluntary actions by
steelmakers. For waste plastics and other recycled materials, the emission
reduction includes only a decrease resulting from the increase in the volume
of these materials collected vs. the FY2005 level.




Calculation of BAU Emissions for FY 2019 Performance Evaluation

(1) Calculation of BAU Emission prior to adjustment \
Calculated using the regression equation* and crude steel output

BAU regression equation: y = 1.271x + 0.511 (x=Crude steel output)

* The correlation function for crude steel output and CO, emissions was established based on the regression
equation obtained by analyzing the correlation between crude steel output and CO, emission intensity for
FY2005-FY2009 (using the FY2005 electricity coefficient every year).

FY2018 crude steel output (total for participating companies) = 94.87 million tons

K Adjustment FY2019 BAU emissions = 171.64 million tons of CO, (A) /
/(2) Calculation of change in CO, emissions due to change in production mix \

CO, conversion using changes in upstream (pig iron ratio) and downstream (product category
mix) processes based on the RITE index

Upstream change volume: +3.52mn tons of CO, Downstream change volume: -1.51mn tons of CO,

FY2019 change in CO, due to change in production mix (upstream and downstream):
k +2.01 mn tons of CO, (B) /

(3) Adjusted BAU Emissions
FY2019 adjusted BAU Emissions = 173.64 million tons of CO, [(A) + (B)]




(Reference) Reexamination of BAU by reflecting changes in steel production mix

® Up to FY2014, the JISF's Commitment to a Low Carbon Society used evaluations with a BAU line (left graph) incorporating the
assumption that the FY2005 production mix will not change.

@ Currently, changes are taking place in the production mix. For example, as Japanese steelmakers move production to Southeast
Asia and other overseas locations, the shift of some final production processes has raised the percentage of intermediate
products (such as hot-rolled sheets). Also, the percentages of some finished products (such as galvanized sheets) are
decreasing. Pig iron production has increased in proportion to these changes and CO, emissions are rising as a result.

® Incorporating these changes was not possible with the previous BAU line. Consequently, the change in CO, associated with the
production mix change was calculated by using the production mix index produced by RITE (the RITE index). Starting in FY2015,
emissions have been evaluated by using the adjusted BAU line, which incorporates the BAU line.
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(Reference) Changes in steel production mix

®  When determining the RITE index, the total change in CO, emissions caused by a production mix change is evaluated by adding the
changes in emissions associated with a change in the pig iron ratio for upstream processes and a change in the product mix for
downstream processes.

® The BAU line uses a production mix that remains the same as in FY2005. As a result, it is possible to perform a proper evaluation with
the BAU line in which the changes in the production mix are incorporated by shifting the line according to the changes.

Pig Iron Ratio (Upstream processes)

An increase of 2.6 percentage point in pig iron’s share from FY2005 to FY2019

2005 2018 2019 19 vs 05 (1,000t) | 19vs 05 (%) || 19 vs 18 (1,000t) | 19 vs 18 (%)

Crude steel (1,000t) | 112,718|| 102,886| 98,426 A 14292 A 12.7 %||a 4,460 A 43 %

>

BF-BOF (1,000t [ 83,645 76,854 74,900 A 8,745 105 %|(a 1,954 A 25 %

EAF (1,000t) | 28,595 25,655| 23,192 A 5,403 A 189 %||A 2463 A 96 %

Pig iron (1,000t [ 82,937 75,920( 74,994 A 7,943 A 9.6 %||A 926 A 12 %
BF-BOF (%) 74.2% 74.7%| 76.1% + 1.9 % - + 14 % -
EAF (%) 25.4% 24.9%| 23.6% A 1.8 % - A 1.4 % -
Pig iron (%) |  73.6%|| 73.8%| 76.2% + 2.6 % - + 2.4 % -
Long and Flat Products Ratio (Downstream processes)
- - - In flat products, HRS (hot-rolled strips) increased and cold-rolled flat products and galvanized
CO, conversions using the RITE index sheets decreased
to incorporate the above changes
steel type 2005 2018 2019 19 vs 05 19vs 18
ratio ratio ratio
Shape 7.5(% 6.9(% 6.5(% |([A 1.0 %|A 04 %
Upstream: + 3,520 t-C02 Long Bar 12.3[% 10.3[{% 10.0(% |(&o 2.3 %|A 0.3 %
total 519 410 Tlo A 8 o 7 0
Downstream: A 1,512 t-CO2 ota 23.5(% 20.4|% 19.7 (% 3.8 %|A 0.7 %
Plate 11.3(% 10.9(% 10.8(% |([A 05 %|A 0.1 %
HRS 11.3|% 16.7|% 19.3|% [+ 8.0 %|+ 26 %
Total: + 21008 t-CO2 Flat Cold-rolled flat products 8.6|% 8.0|% T7.71% [|A 09 %|A 03 %
Galvanized sheet 14.6|% 12.7|% 12.2|1% [lA 9 9
total 46.3|% 4870% | 50.6(% ||+ 4.3 %|+ 1.9 %|9




(Reference)Summary of the Upstream Process Index

Crude steel is made by reducing natural resources to make pig iron or by using steel scrap that has already been reduced. The
pig iron ratio is the amount of pig iron produced in relation to the production of crude steel (pig iron output divided by crude steel
output). Variations in this ratio also affect unit CO, emissions.

To evaluate this effect properly, a primary coefficient is established that includes (1) comprehensive energy statistics, (2) IEA
energy balance table, (3) environmental reports of steelmakers, (4) international peer-reviewed papers and other items.

The number obtained by using this primary coefficient is the upstream process index. The formulais: y (Upstream index) = 1.419
x (Pig iron ratio) +0.70.

Changes in CO, emissions caused by changes in the pig iron ratio are calculated by multiplying the difference between the
upstream process index for FY2005 and each subsequent year by crude steel output.

Upstream process index (tCO,/t crude steel)

Relationship between Pig Iron Ratio

25 . . : |
Upstream process index=1.419*Pig iron ratio+0.70*
2.12 Pig iron ratio Upstre.am
process index
FY2005 0.736 1.743
Actual data from . ' .
FY2005 to FY2019 - . -
0.0 ; ; ; FY2019 0.762 1.780
0000~ 025 050 0.5 100 FY2005: 1.419 X 0.736+0.70=1.743
Pig iron ratio (t pig iron/t crude steel) FY2019: 1.419X0.762+0.70=1.780
* This equation incorporates (1) comprehensive Change in CO, emissions due to change in pig iron ratio (FY2018)

energy statistics, (2) IEA energy balance table, (3)
environmental reports of steelmakers, (4)
international peer-review papers and other items.

(1.780-1.743) X 94,87 mnt = 352 mnt
=Assessed as a 352 million ton increase in CO, emissions
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(Reference) Summary of the Downstream Process Index

Unit CO, emissions per ton of production* have been established for different shapes of ordinary steel and types of specialty steel, a total of 35 product
categories, for which general statistics are accessible. Using FY2005 as the reference year, the change in CO, emissions caused by the change in the
production mix in each year is then calculated. This calculation is performed as follows.

Meanwhile, up until the FY 2017 report, the total amount was calculated by multiplying the above-mentioned difference between the unit emission
figure for FY 2005 and the same figure for the year under review by the amount of production of crude steel. However, changes in the downstream
processes are changes in the mix of steel product categories. Therefore, starting from fiscal 2018 report, the amount computed by multiplying the
amount of production of crude steel by the yield ratio of steel products to crude steel for FY 2005 (this is equivalent to the amount of production of steel

products) is used to calculate the total amount.
A. The product mix ratio for each steel product in each year (Table 1) and unit CO, emissions (Table 2) are multiplied (Table 3).
B. All the numbers obtained from the step A are added (which yields a composite unit emission value-weighted for the production mix): 0.846 in FY2005 and 0.828 in FY2019 in the table below
C. The total amount is calculated by multiplying the difference between the composite unit emission figure for the year under review and the same figure for the base year (FY 2005), which is
obtained in step B, by the amount for the year under review that is computed by multiplying the amount of production of crude steel by the yield ratio of steel products to crude steel for FY 2005 (this
is equivalent to the amount of production of steel products).

For FY2019: (0.828-0.846) x 94.87mnt x 0.907 =-1.51 mnt

*Unit CO, emissions for each steel product category for all years are based on the worldsteel LCI data collection. Averages for Japan calculated by using actual FY2014 data are used when
available for these products. For products where there is no Japan average, unit emissions are estimated by using the relationship between unit emissions for steel for which Japan averages exist
and selling prices (FY2010 export prices using trade statistics).

Steel bars Hot-r‘olled Cold-rolled Galvanized Total
strips sheets sheets

FY2005 12.3% 9.9% 6.6% 12.0% 100%
Product mix
ratio (1) : : : : : : :

FY2019 10.0% 17.0% 6.2% 9.7% 100%
Unit CO, emissions per ton of _
productién (2) (common figures) 0.73 0.67 0.71 0.96

FY2005 0.09 0.07 0.05 0.11 0.846

(3)=1)x((2) : . - - . : :

FY2019 0.07 0.11 0.04 0.09 / 0.828
A composite unit emission figure that reflects the product mix in each year




FY2019 Results of JISF’'s Commitment to a Low Carbon Society

PI’O g ress tOW ard targ Ets *Totals for companies participating in the Commitment to a Low Carbon Society
* Crude steel production: 94.87 million tons (down 12.2% from FY05)

« BAU emissions for FY19 crude steel production: 173.64 million tons of CO,

« CO, emissions (using FY05 electricity coefficient): 170.34 million tons of CO,, (down 9.6% from FYO05)
* Reduction vs. BAU: 3.30 million tons of CO, (0.30 million tons over achievement)

FY2019 Energy Consumption and CO, Emissions

*Totals for companies participating in the Commitment to a Low Carbon Society

« Energy consumption: 2,070PJ (down 9.5% from FYQ05)
« CO, emissions (using electricity coefficient with FY18 credit): 172.61 million tons (down 8.4% from

FY05)

Reference: Japanese steel industry total
(including not participating companies participating in the Commitment to a Low Carbon Society)

* Crude steel production: 98.43 million tons (down 12.7% from FY05)

* Energy consumption: 2,144PJ (down 9.2% from FY05)

« CO, emissions (using electricity coefficient with FY18 credit): 176.71 million tons (down 8.3% from
FYO5)

* Energy consumption and CO, emissions for the Japanese steel industry are estimates based on statistics for the use of petroleum and
other energy sources.
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Annual Trend of Energy Consumption and CO, Emissions

Total Energy Consumption

2,250
2,000
1,750
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Crude steel
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Components of Changes in FY2019 CO, Emissions

® In FY2019, CO, emissions were 3.30 million tons below the BAU level. Energy and CO,
conservation measures cut emissions by 3.03 million tons, aging bricks in coke ovens raised
emissions by 0.84 million tons, and other measures cut emissions by 1.12 million tons. These
figures do not include changes in CO, emissions caused by the use of waste plastic.

® FY2019 performance overachieved FY2020 target by 300,000 t-CO2.

Progress toward 3 million ton CO, emission reduction
due to energy conservation and other voluntary measures

(Unit:10,000t-CO2)

VS. BAU emissions -3.30Mt-CO,
17,500 r (excludes reduction by waste plastic use)

T +84

A303
17,250 -
s Adjustment using VS. Target
RITE index (included
2.01 million tons of -0.30Mt-CO,
CO2) A112
Y [17064
17,0344
17,000 '
_B;B;LJ Aging Energy/ CO2 Others Actual emission FY18 Target volume
emissions coke oven conservation (excl. waste plastic)
bricks

XFY2019 CO, emissions use the FY2005 electricity coefficient. 14



Evaluation of FY2019 Performance

1. Progress with measures incorporated in the target @ (Unit:10,000t-CO2)
(1) Reductions from energy _ _ _ + Thanks to renewal of in-house power generation facilities, etc., the amount of reduction
saving actions 3.00Mt 2’73Mt 3.03Mt increased from the FY 2018 actual amount.

« Higher coke oven * The expected amount of reduction, based on measures incorporated in the target, was

efficiency achieved in FY 2019.

. *Starting FY 2018, the CO2 reduction effects of projects for which energy conservation
* More efficient power subsidies are granted (projects that contribute to improving unit fuel consumption, such

generation ) as the use of regenerative burners) in relation to “more energy conservation” are
 More energy conservation quantified and recorded.

2. Factors affecting emissions that were unforeseen when targets were established ©

Aglng coke oven +1.01Mt +84Mt » CO2 emissions increased due to deterioration of coke oven firebricks. This seems to be
caused by the aged deterioration of the bricks and the effects of the Great East Japan
bricks Earthquake.

» There remain factors that increase CO2 emissions; however, JISF member companies
have successively started renewing coke ovens, and as a result, the increase in the
amount of CO2 emissions has declined for two years in a row.

Other issues — - 42Mt -1.12Mt » Itis difficult to pinpoint the causes of this decline. But it seems that energy conservation
factors, such as operational efforts, surpassed energy waste factors.
» In FY 2018, energy consumption increased due to temporary troubles, etc., decreasing
the amount of reduction; however, the trouble factors were removed in FY 2019,
improving the amount of reduction (emissions declined by 96M tons in FY 2017).

Total = +59Mt -27Mt
3. Progress toward targets (®+®)

i _ _ » The reduction target compared to BAU emissions, including unexpected factors, was
Reduction vs. BAU BOOMt 2 14Mt 330Mt achieved as of FY 2019.

» Changes in CO, emissions caused by the use of waste plastic are not included.

4. Progress with using waste plastics

ngher waste p| astic + 1 4Mt » The capacity to collect waste plastics in FY 2019 was equivalent to that in FY 2005,

and therefore, there was no change in CO2z emissions in FY 2019.
use

*The previous fiscal year’s report said that the amount of CO2 emissions in FY 2018 was 2.21 million tons lower than the BAU level. But this amount
was changed in this report, partly because the unit calorific values and carbon emission factors have been revised by the government. 15



Coke Oven Updates

® JISF member companies have started replacing aging bricks in coke ovens, which is one
cause of the increase in CO2 emissions. Improvements at 11 coke ovens were already
completed during Phase | of the Commitment to a Low Carbon Society.

® Although work has started, it will be impossible to solve all the issue of increasing CO2
emissions in 2020 because of the limited availability of workers (coke oven construction
specialists) and the high cost of updates (tens of billions of yen for each oven).

JISF Member Company Coke Oven Update Plans (Company and newspaper announcements as of Februry 2020)

(1) Completed Updating Projects (11 ovens)

Year
FY2021

(2) Planned Updating Projects (5 ovens)

Steel works Cost
JFE Steel, West Japan Works, About ¥13
Fukuyama billion
Nippon Steel, Nagoya Works About ¥57
billion

Year Steel works Cost
FY2013 | JFE Steel, West Japan Works, Kurashiki About ¥15 billion
FY2015 | JFE Steel, West Japan Works, Kurashiki About ¥20 billion
FY2016 | Nippon Steel, Kashima Works About ¥18 billion

JFE Steel, East Japan Works, Chiba About ¥11 billion
Nippon Steel, Kimitsu Works About ¥29 billion
FY2017 | JFE Steel, West Japan Works, Kurashiki | About ¥18.4 billion
FY2018 | Nippon Steel, Kashima Works About ¥31 billion
JFE Steel, East Japan Works, Chiba About ¥11 billion
Nippon Steel, Kimitsu Works About ¥33 billion
FY2019 | Nippon Steel, Muroran Works About ¥13 billion

JFE Steel, West Japan, Fukuyama
Works

About ¥13.5 billion

*Red projects: steel works affected by the Great East Japan Earthquake.

16



(Reference) Unit heat consumption (index) in coke ovens

150

140

130

120

110

100 4

30

Heat consumption per ton of coke (The index is set at 100 for FY 2005.)

—=All coke ovens in operation
== 1 Nree coke ovens in eastern Japan

—.Coke ovens other than those affected
by the Great East Japan Earthquake

Updating Coke ovens in FY
2018 (total 3 ovens)

Nippon Steel, Kashima and
Kimitsu Works

JFE Steel, East Japan
Works, Chiba

Updating Coke ovens in FY
2016 (total 3 ovens)

Nippon Steel, Kashima and
Kimitsu Works

JFE Steel, East Japan Works,
Chiba

2005 2006 2007 2008 2009 2010 2011

2012

2013

2014 2015 2016 2017 20138 2019
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Major Initiatives implemented or planned since FY2005

Nippon Steel, Oita Works

Nippon Steel, Nagoya
Works

Implement

. 2008 2013
period
Production - o
. About 1 million tons /year About 1 million tons /year
capacity
Investment About ¥ 37billion About ¥ 60 billion
amount
Expected [Compared to conventional | Compared to existing
effects coke ovens, CO2 coke ovens, A0.1-0.2

equivalent: A0.4 million ton
[ year

million ton CO2 / year

Advanced Combined Cycle
Power Generation

Source: Kimitsu Cooperative Thermal Power Company, Inc.

Kobe Steel Kakogawa Station No. 1
Gas turbine combined cycle unit (2011)

Kimitsu Joint Thermal Station No. 6
Advanced combined cycle unit (2012)

Kashima Joint Thermal Station No. 5
Advanced combined cycle unit (2013)

Wakayama Joint Thermal Station No. 1
Advanced combined cycle unit (2014)

Oita Joint Thermal Station No. 3
Advanced combined cycle unit (2015)

Kobe Steel Kakogawa Station No. 2
Gas turbine combined cycle unit (2015)

JFE Steel Chiba Station West-No. 4
Gas turbine combined cycle unit (2015)

Nisshin Steel Kure Power Station No. 6
Boiler, turbine and generator (planned for 2017)

JFE Steel Ohgishima Thermal Station No. 1
Gas turbine combined cycle (planned for 2019)

Fukuyama Joint Thermal Station No. 2
Gas turbine combined cycle (planned for 2020)

18



Introduction of Al, 10T, and other Digital Technologies

« Steelmakers are increasingly introducing Al, |0T, and other advanced digital technologies. This is
expected to contribute to preventing operational troubles and stabilizing operations (energy saving).

Examples of technologies introduced by JISF member companies
(excerpted from data released by JISF member companies)

Nippon Steel Corporation

» At the No.2 blast furnace of Muroran Works, Nippon Steel introduced a system to predict conditions inside
a blast furnace by using a mathematical model. Al helps automatically adjust and achieve optimal
operational conditions.

JFE Steel Corporation

» JFE Steel introduced a data science technology at its domestic blast furnaces for the purpose of developing
a cyber-physical system (CPS). This enables to detect signs of abnormality and predict conditions inside a
blast furnace to achieve stable operations.

Kobe Steel, Ltd.

» At the No. 2 blast furnace of Kakogawa Works, Kobe Steel introduced a system to predict blast furnace
heat levels by using Al. This enables to predict hot metal temperature automatically and highly accurately.

19



Use of Waste Plastics and Other Recycled Materials

® JISF’s commitment to a Low Carbon Society has the goal of raising the use of waste plastics and other
recycled materials to 1 million tons, assuming the government establishes the necessary collection
infrastructure. However, collections totaled 450,000 tons in FY2019, unchanged from FY2005 collections of
recycled materials.

® A great amount of CO, emission reduction is possible by reexamining associated policies for the use of waste

plastics and other materials. At government councils and other opportunities, JISF constantly ask for reviews
of the current recycling system and revisions as soon as possible.

(10,000t) . : Slight decrease from 2005
50 - Use of Waste Plastics and Waste Tires —
45 45 44 45 45
Full enactment of Japan’s Containers 42 47 — 7T [ ]
and Packaging Recycling Law — 42 40 £ 40
40 | Start of reuse of general waste plastics 37 38 37 ] — ]
as products (April 1, 2000) — — _ 35
32
29 )
30 - 27 —
20 V
15
10 + 8
3 3 H
0 |_| 1 |_| [ | | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

1997 98 99 2000 01 02 O3 04 05 O6 O7 08 09 10 11 12 13 14 15 16 17 18 2019
(FY)
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i -
Current status of chemical recycling e

® As for the procurement of plastic packaging and containers, priority is given to material recycling, and therefore, the quantity of
plastic packaging and containers bid for and purchased for chemical recycling (using blast furnaces or coke ovens) is showing little growth.

® The bidding system was revised in FY 2018, enabling companies that fail to successfully bid for and purchase plastic packaging and
containers designated specifically for material recycling can now bid for plastic packaging and containers designated for general purposes
(chemical recycling, etc.). In FY 2019, the quantity of plastic packaging and containers bid for and purchased for chemical recycling
increased slightly from FY 2018, but remained at a level similar to that in previous years.

Volume Purchased and Unit Price by Method for Recycling Container and Packaging Plastics

Aurchases O
(1000 t)
700 5 Dadl e 668 679 672 78 666 673 670 671 667 665 656 664 664
629
furnace | ¢ 592
s00 1 b [ Mot
467
500
200 365
289
300 - 233
200 -
104
100 -
0

20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 (FY)
Source: The Japan Containers and Packaging Recycling Association 21



For expansion of chemical recycling

® Chemical recycling produces fewer residues than material recycling, and under chemical recycling, almost the whole of
materials is recycled. In addition, unit contract prices are low (this means that the recycling-related social cost is low). Chemical
recycling is an excellent recycling method.

® Currently, steelmakers can process about 300,000 tons of plastic packaging and containers by using their steel production
processes.

® To efficiently promote recycling, it is necessary to promptly revise the existing structure from the following viewpoints.

@From the standpoint of efficiently and effectively using waste materials (recycling waste materials that are highly effective at cutting
CO2 emissions and have a low social cost), the container and packaging recycling system should stop placing priority on recycling
materials that produce only small reductions in CO2 emissions.

®@cCollection of waste materials should not be restricted to items covered by the Container and Packaging Recycling Law; collecting
product plastic waste and other materials also could reduce the need for consumers to discard trash by category and reduce the trash
classification expenses for local governments. The government should thus consider expanding recycling activities to include more
types of materials. It is also necessary to consider establishing a pickup system, a quality guarantee system on a par with those
stipulated in the Containers and Packaging Recycling Law.

Materials Received, Products Sold and Reuse Ratio by Unit contract price by method of recycling (weighted average)
Method (FY2019) Unit: ¥, %
400 —— 100%
O From municipalities Fiscal year Material Chemical Material/Chemical
Sales of materials
830 I:lreus;eci as products ® 88% FY2000 109'300 94'200 86.2
oo a0 | @ Reuse ratio 1 8% FY2005 109,300| 73,000 66.8
£3 FY2010 74,498| 38,646 51.9
“3 250 F —_— { 60% & FY2011 71,583| 37,631 52.6
EZ? 200 | ® 50% > FY2012 69,789| 40,481 58.0
S @% 1 aoy 3] FY2013 66,401 41,561 62.6
Seg 150 | )
28 3 : _ _ & FY2014 63,377 43,546 68.7
% ,g £ 100 F Processing volume: rI‘g:‘r(te‘-J‘rllearls‘ret:yc:lers>Chem|c:ﬁ| EY2015 59561 44.991 755
= 1 20%
25 w0 | o ! : :\:1 I I| o ! I FY2016 50,652| 41,326 81.6
28 roduct volume: Material recycles < Chemica FY2017
g(% . recyclers . » 54,897 45,210 824
Material Recyclers Chemical recyclers Fr2018 94,945 43,336 8.9
(Blast furnace, coke oven) FY2019 56,406 40,078 71.1
FY2020
Source: The Japan Containers and Packaging Recycling Association 98,211 46,743 80.3 22




Japan’s steel industry (BF-BOF+*EAF) maintains the world’s highest energy efficiency

® The Research Institute of Innovative Technology for the Earth (RITE) issued an report in 2018 on
international comparison of energy efficiency level in steel industry (BF-BOF*). The report revealed
that Japan maintains the world’s highest energy efficiency in 2015, as in 2005 and 2010.

Estimate of Steel Industry (BF-BOF) Energy Efficiency (2015, Japan=100)

160 4 N
150 2015 (The results of this survey
140

128 130

130 122 123
119
120 - 116 117

109 * The penetration rate of
110 - 103 .
100 energy-saving

100 . . .
technologies is very high
90 - . , .
in Japan’s steel industry.

80 -

Japan Korea Germany  China UK France Brazil India Russia us ¢ Steelmakers are Working
on achieving the goals of

120 the JISF’s Commitment to
2015 (The results of this survey 113 113 Low Carbon Society and
sharing best-practice
101 102 102 102

knowledge among
themselves.

100

100

80

Japan Korea us Germany EU(2) China EU(28) Turkey Italy India  Russia

In addition to actions in Japan, increasing the use of energy-saving measures and technologies

worldwide will be an effective way to further lower CO, emissions in the steel industry. 23



Status of JISF’'s Commitment to a Low Carbon Society in FY2020

® To achieve the Phase | target, JISF are tracking the progress on a quarterly basis from the 2" half of 2019.

® Nationwide crude steel production in FY 2020 stands at about 80 million tons, far lower than that of FY 2019. Under
extremely unusual circumstances where furnaces suspend blasting on a large scale, the current blast furnace operations
seem to be showing discontinuity from those until FY 2019.

® Until FY 2019, crude steel production was within the range between 93.72 million tons and 116.89 million tons (the range
difference was about 20 million tons), and the BAU line and its pig iron ration adjustments were appropriate.

® The current BAU line is a linear function developed from regression analysis based on the actual results between fiscal 2005
and FY 2009 (the production range: 96.45 million tons - 121.51 million tons for crude steel produced nationwide, and 93.72
million tons - 116.89 million tons for crude steel produced by the participating companies). (Linear function: y=1.271x+0.511)

® For reference, if the current BAU line is extended to the latest production level, and this is evaluated in comparison with BAU
emissions on the basis of the estimated amount for the period between April and September, the result is far higher than the
reduction target compared to BAU emissions (3 million tons). There is discontinuity from previous years.

Amount of emissions BAU emissions and emission targets on the basis of regression analysis based on the
(100 million tons, CO2) actual results between FY 2005 and FY 2009 (receiving-end basis)
FY2013
2.100 FY2010 -
FY2015 Fy2012 -
-
2.000 ;\.\: | /
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1.800 '
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i} FY2006
1.700 Ly —
1.G00 FY2005
- - - FY2011 4
-
- -
1.500 - FY2018 pr— - FY2014
- FY2016
1.400 — =
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- I
15300 - Y \
- - Fi FY2020
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Evaluation of the Phase | Target (FY 2020 Target)

® As mentioned below, the circumstances of FY 2020 are showing discontinuity from those until FY 2019, reflecting the
COVID-19 outbreak, and it is difficult to conduct appropriate evaluation based on the BAU line.

(1) Steel production in FY 2020 declined sharply due to the effects of the COVID-19 outbreak, and the current operations
are showing discontinuity from those until FY 2019.

(2) The level of production deviates sharply from the production range assumed at the time of setting the current BAU line
(between 93.72 million tons and 116.89 million tons for crude steel produced by the participating companies), and the
current operational circumstances are different from those in the past. Therefore, the appropriateness of evaluation in
comparison with BAU emissions cannot be secured.

(3) The production level in any of the 30 years from FY 1990 is not close to the FY 2020 level, and it is difficult to set a new
BAU line within this production range.

® |n view of these situations, the level of achievement of the Phase | target should be evaluated based on the actual results of
FY 2019, which are the latest results that can be used to conduct appropriate evaluation on the basis of the current BAU line,
instead of the actual results of FY 2020.

® |t is difficult to use the actual results of FY 2020 for appropriate evaluation on the basis of the current BAU line, but the
amount of actual emissions and the steel industry’s activities for FY 2020 will be reported as usual.

About the Phase Il Target (FY 2030 Target)

® The current Phase Il target (the 2030 CO2 emissions reduction target compared to BAU emissions (a reduction of 9 million
tons)) is also based on the same BAU line. But the production structure will be changed due to the suspension or closure of
coke ovens, blast furnaces, and other facilities starting from 2021, and operational continuity will be lost. Consequently, it will
be necessary to consider revising the Phase Il target, in view of the possibility that it may become impossible to manage the
target on the basis of the current BAU line.
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(Reference) List of Blast Furnaces Banked, Suspended due to COVID-19
(as of February 2021; prepared based on data released by steelmakers and news reports)

_ Steelworks name Blast furnace Remarks
resumption of name

operation

Time of Time of
suspension

Feb, 2020 - : Nippon Steel : No. 2 blastfurnace  : The blast furnace will be officially
: : Setouchi Works, Kure Area : . closed by the end of the first half
: . of FY 2021.
Apr, 2020 : Jan, 2021 : Nippon Steel : No. 1 blast furnace
: : East Nippon Works, Kashima Area
Apr, 2020 - : Nippon Steel . No. 1blastfurnace  : The blast furnace will be officially
: Kansai Works, Wakayama Area : . closed in the first half of FY 2022.
Apr, 2020 - JFE Steel No. 4 blast furnace The blast furnace was
: West Japan Works, Kurashiki : suspended because its renewal
: . schedule was moved up.
June, 2020 Nov, 2020 Nippon Steel No. 2 blast furnace
: : East Nippon Works, Kimitsu Area
June, 2020 Sep, 2020 JFE Steel No. 4 blast furnace
: : West Japan Works, Fukuyama
July, 2020 : Nov, 2020 Nippon Steel : No. 2 blast furnace : The blast furnace was
: : Muroran Works : : suspended because its renewal
. schedule was moved up.
July, 2020 - : Nippon Steel . Kokura No. 2 blast  : The blast furnace was closed

Kyushu works, Yawata Area

: furnace

. ahead of the original schedule.
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(Reference) List of Blast Furnaces and Coke Ovens to be Closed
(as of February 2021; prepared based on data released by steelmakers)

Scheduled time of

closure

Steelworks name

Blast furnaces and coke ovens to be
closed

By the end of the first Nippon Steel Blast furnaces

half of FY 2021 : Setouchi Works, Kure : 2 — 0 (Closure of No. 1 and No. 2 furnaces)
. Area :

In the first half of FY Nippon Steel Blast furnaces

2022 . Kansai Works, : 2 — 1 (Closure of No. 1 furnace)
. Wakayama Area . Coke ovens
: - 3 — 1 (Closure of No. 4 and No. 5 ovens)

In FY 2023 JFE Steel . Blast furnaces

. East Japan Works, Keihin
: . Coke ovens

1 — 0 (Closure of No. 2 furnace)

: 2 — 0 (Closure of No. 1 and No. 2 ovens)
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2. Eco Solution
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2. Eco Solution

Eco Solution: CO, Emission Reduction from Increasing Use of Technologies

* There is much potential for increasing the use of major energy conservation technologies globally, especially in India where
steel production is expected to continue to grow.

* Major energy conservation technologies developed and used in the Japanese steel industry are already lowering CO,
emissions overseas as Japanese companies provide these technologies to other countries. CDQ, TRT and other major types of
equipment alone are already lowering annual aggregate CO, emissions in China, Korea, India, Russia, Ukraine, Brazil and
other countries by 68.57million tons.

Results of potential evaluation for the recovery and efficient use of by- Energy conservation patential through the spread of major energy
product gases (2015) conservation technologies
GJ/ Crude steel(t) GJ/ Crude steel(t)

0 1 2 ) 1 2 3

u.S. u.s.

German German
B  Coke gas
mCDQ
EU(28) W  BF gas EU(28)
mTRT
Japan = BOF gas Japan
: i M 'WHRS
Korea Korea m i ; » gE));h:gtsL :—riesaé) \Il?::overy System
China China mPCI |
India India
Russia Russia
(Source) This was estimated by RITE on the basis of the IEA energy balance (Source) This chart was created by referring to Arens et al. (2017) for Germany,
table (for 2017). JISF (2017) for Japan, Schulz et al. (2015) for South Korea, and China Steel

Emission Reductions in Other Countries from Japanese  Yearbook (2016) for China.
Energy-conserving Equipment (FY2019)

No. of units Reduction
Coke dry quenching (CDQ) 114 22.96
Top-pressure recovery turbines (TRT) 65 11.50
Byproduct gas combustion (GTCC) 56 24.02
Basic oxygen furnace OG gas recovery 22 8.21
Basic oxygen furnace sensible heat recovery 8 0.90
Sintering exhaust heat recovery 7 0.98
Total emission reduction 68.57Mt ¥CDQ:Coke Dry Quenching

— — TRT:Top Pressure Recovery Turbines
Ref: Total emission reduction in FY2017 was 65.53Mt - CO,/year GTCC: Gas Turbine Combined Cycle system 29




International Collaboration for the Support of Eco Solutions

2003 2004 2006 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

>
Japan-China Steel Industry Environmental Protection
and Energy Conservation Technology Conference (2005~
The Public and private collaborative meeting between Indian and
. Japanese Iron and Steel Industry (2011~)
Bilateral

it ASEAN-Japan
Activities Steel Initiative (2014~)

Multilateral APP Steel TF GSEP Steel WG(2010~2015)
VIl 2006~2010 GSEP: Global Superior Energy Performance
Activities APP: ,gsia Pacific Partn)ership Partnership
ENCO (~2009) EPCO (2010~2013) ECO (2014~)
Environment Committee Environmental Policy Committee Environment Committee

“CO, Breakthrough Program”: Participating with COURSES0 (2003~)

| CO, data collection (2007~)
Development of 1ISO14404* (2009-~)
WO r I d Steel etC . Versions for integrated steel plants and EAF issued in 2013, version for DRI-EAF in 2017 and
version for all types of process in 2020

*International standard for the calculation of CO, emission from steel plants
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2020 AJSI Webinar

Energy-Efficient and Environmental Transition towards Sustainable Steel Industry

Schedule: December 14, 2020 (3 hours)

Location: Online

Participants from seven ASEAN countries*: Ministries and agencies related to steel and energy conservation
and steel industry organizations and their member companies**

Participants from Japan: Ministry of Economy, Trade and Industry, JISF and its member companies, etc. (over

200 Qeople) *. Myanmar, Thailand, Malaysia, the Philippines, **: Persons in charge at energy conservation-related divisions, engineering divisions,
Vietnam, Indonesia, Singapore marketing divisions, accounting divisions, etc. participate in the seminar.

v/ Japanese participants presented energy saving technologies and case study of energy saving, and Thai
participants presented examples relating to Japan’s past support.

v"In the ASEAN region, steel is produced mainly at electric furnaces, and many companies do not have or have
suspended electric furnaces and hot strip production facilities. Therefore, the seminar also actively dealt with
examples small-scale technologies and operational improvement with low-cost.

Outline

Viewpoint Examples and technologies

- Case study of cost and energy saving by Japanese electric furnace makers
Seminar details Short-term - Representative technologies relating to electric furnace energy conservation and examples of
improvement operational improvement _ ' _ .

- Presentation of energy conservation technologies for electric furnaces by technology suppliers

- Outline of the Joint Crediting Mechanism (JCM)

Medium- to - 1SO14404, which specifies calculation methods for CO2 emissions at steelworks

long-term - Examples of CO2 emission benchmarking activities in Thailand

improvement - Latest policies and technology trends for achievement of sustainable growth of the steel
industry

v' There were high marks for the presentation of examples of efforts for operational improvement that can

. be implemented even during the COVID-19 pandemic and low-cost technologies for energy

SVEUVE[e]gNe)% conservation.

participants v' Also regarding technological and policy-related initiatives for achievement of low-carbon or zero-
carbon production in the steel industry on a long-term basis, there are high expectations for the

provision of information and cooperation by the Japanese steel industry. *Excerpted from surveys conducted after the seminar

_ v . . . : : . .

Evaluation by On its website, the SEAISI* reported the outline of the webinar and expressed its gratitude to Japanese
participants and others.

the SEA'S' SEAISI* South East Asia Iron And Steel Institute

Source: SEAISI NEWSLETTER (January 5, 2021)  https://seaisi.org/newsletter 31
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3. Eco Product

Eco Product: Japanese Industrial Products that Conserve Energy and Cut CO, Emissions

+ Japanese manufacturers have taken the lead in developing and commercializing many highly efficient industrial
products. Examples include fuel-efficient automobiles and highly efficient power generation equipment and
transformers. These products have made a big contribution to conserving energy and cutting CO, emissions in
Japan and worldwide.

* The Japanese steel industry has established a close relationship with these manufacturers by developing and
supplying steel that has a variety of characteristics. This high-performance steel is vital to achieving the outstanding
functions of advanced products and has earned a reputation for reliability among manufacturers.

>Airplane components »>Motors for hybrid/electric cars »Automotive and industrial machinery
Strong and durable jet engine shafts further High-efficiency non-oriented electrical parts
boost maximum thrust = Longer range, better sheets for higher fuel efficiency, more Strong gear steel increases gears and reduces
fuel efficiency power, smaller size and lower weight size and weight — higher fuel efficiency

.@0 @

>Boiler tubes

Steel tubes that resist high temperatures and >Suspension springs

: : o »Generator parts
corrosion make power generation more efficient

Higher strength steel for
valve and suspension
springs used in punishing
applications makes
vehicles lighter and lowers
fuel consumption

Steel for high-efficiency power plant
turbines can withstand high
temperatures and high rotation speeds
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3. Eco Product

Eco Product Contribution: Quantitative Evaluations — Contributions of Major High-performance Steel Products

® To establish a method to determine the quantitative contribution of high-performance steel, JISF
established in FY2001 a committee with the participation of associations of steel-consuming industries,
The Institute of Energy Economics, Japan and the Japanese government. The committee has been
monitoring contributions every year since then.

@ Statistics are for the five major types of high-performance steel for which quantitative data are available
(FY2019 production of 7.06 million tons, 7.2% of Japan’s total crude steel output). The use of finished
products made of high-performance steel cut FY2019 CO, emissions by 10.13 million tons for steel used
in Japan and 21.81 million tons for exported steel, a total of 31.94 million tons of CO.,.

CO, Emission Reductions by the five major types of high-performance steel (FY2019)

1. Domestic 2. Export
_
Transformers Transformers
CO2 reduction o
CO2 reduction
10.13 Mt-CO2
Trains 21.81 Mt-CO2
S~
Automobiles
o ﬁ Power generation
Poweggitlagresratlon boilers
. . . g 0 Ref:
CO, Emission Reductions: 31.94 million tons CO, in total _|<|;oztEmissCignE"‘;?#cnogs;fsé.yggls
. . . miliion tons 2 eenao
(7.06 million tons of high-performance steel) (6:97 millon tons of high-
performance steel)

Source: The Institute of Energy Economics, Japan

*The five categories are automotive sheets, oriented electrical sheets, heavy plates for shipbuilding, boiler tubes and stainless steel sheets. In FY2019, use of the five categories of steel products in Japan was 3.62 million tons and

exports were 3.44 million tons for a total of 7.06 million tons.

*Assessments in Japan started in FY1990 and for exports assessments started in FY2003 for automobiles and shipbuilding, in FY 1998 for boiler tubes, and in FY1996 for electrical sheets. 34



3. Eco Product

Eco Product Contribution: Future Potential of Steel Products

@ Steel products have greatly improved their mechanical and electromagnetic properties.
However, the characteristic level we put into practical use is only 1/10-1/3 (in the case of
strength) with respect to the theoretical limit value.

@ The Japanese steel industry will contribute to the reduction of CO2 in the entire life cycle,
while supporting the foundation of the future society, through not only further strengthening
steel products but also developing next-generation steel products for hydrogen infrastructure
to be expected in the future.

1960s | 1970s | 1980s | 1990s | 2000s | 2010s I
, . Changes in social background and needs
rapn:!ﬂmmumm fuel efficiency collision safety global warming Kyoto Protocol Paris Agrggmgg>
ild steel high-tensile steel super high-tensile steel
(easy workability) ~440MPa level ~590MPa level | 780~980MPa
'H“H‘s?teelplate_fg_rr:ars ———___.______________
- i potential a4
bridge cable steel cord piano wire Thearetical strength: 10.4GPA
0 1 2 3 4 5 6 7 8 9 10 11

Tensile Strength (GPa)
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4. Promotion of CO, Ultimate
Reduction System for Cool Earth
50 Development (COURSES0)
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4. COURSES0

Development of CO, Ultimate Reduction System for Cool Earth 50 (COURSES0)

Project summary

Work is underway on developing technology for using hydrogen for the reduction of iron ore (method for lowering
blast furnace CO, emissions). Hydrogen in the very hot coke oven gas (COG) generated during coke production is
amplified and then used to replace some of the coke. Furthermore, for the separation of CO, from blast furnace gas
(BFG), a revolutionary CO, separation and collection technology (technology for separating and collecting CO, from
blast furnaces) will be developed that utilizes unused heat at steel mills. The goal is to use these technologies for low-
carbon steelmaking that cuts CO, emissions by about 30%. (NEDO-commissioned project)
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S : PEE—— p : _ =) =
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Iron ore e, ; H Bl . » Physical adsorption method =
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Eco Solution: 1ISO50001 Certification

« 1S0O50001 is an international standard for energy management systems that was issued
in June 2011.

* On February 20, 2014, JISF became the first industrial association in the world to receive
ISO50001 certification, the result of global warming and energy conservation measures
associated with the voluntary action plan and the Commitment to a Low Carbon Society.

« This certification is proof that the voluntary actions of the steel industry are sufficiently
transparent, reliable and effective in relation to the requirements of international

standards.
/ \
= N KN

JISF Energy Management System

JISF establishes the highest Member companies take actions
possible goals based on available for conserving energy and cutting
technologies CO2 emissions based on JISF

-~ targets
Suitability of the plan is confirmed by providing JISF checks the progress by reporting to each
explanations during the target setting process to companies president at its Executive Board
the government advisory council and the Meeting
Keidanren third-party evaluation committee. / \ /

ISO50001 Certificate

Action Check
=S N =3

% G

o The plan is revised as needed Performance is evaluated every
based on assessments and year by the government advisory
instructions from the government council (steel working group) and
advisory council (stee| working Keidanren third-party evaluation
group) and Keidanren third-party committee
evaluation committee

contmee 113 S \ // \ /

A A 39




5. Reference — Eco Process

Investments for Environmental Protection and Energy Conservation

The Japanese steel industry made investments of about ¥3 trillion between FY1971 and
FY1989 for environmental protection and energy conservation. These investments totaled
about ¥1.8 trillion between FY1990 and FY2012.

Investments for rationalization and labor-saving totaled about ¥2.0 trillion between FY2005
and FY2019.

Cut energy use by 20%
¥3 trillion from FY1971 to Cut energy use by 10%
(¥100million) FY1989 ¥1.8 trillion from FY1990 to FY2012
S0.000
- 40,000 — B I
Fig, pmpa it
Accumulatlve 2000 | - . Data
investment for "7 | _ _ _ available
environmental since FY1999
facilities since " “ H —‘
FY1971 L anill | TNNTINNENNRAE
REERERERGFARE RS RRFRREFSSSEEEEEEEEEEE88 v
Source: ~FY2011: METI Survey on Capital Investments of Major Industries, FY2002~: METI Survey on Corporate Finance (former Survey on Capital
Investments)
(¥100million)
27,500 —
F|g 25,000 __ {1
Accumulative - Data nHHH
investment for 17500 available 1T
rationalization 15000 since THUH L
and labor- 12,500 FY1999 U HHHH
saving since 10,000 ittt
FY1999 il
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Total energy consumption

5. Reference — Eco Process

Energy Conservation Initiatives of the Steel Industry
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International Comparison of Energy Efficiency in the Steel Industry

5. Reference — Eco Process

« According to the IEA, Japan has the world’s smallest potential for energy conservation per ton
of crude steel. According to RITE, Japan has the world’s most energy efficient steel industry.
These figures demonstrate that virtually all steel mills in Japan use existing technologies and
that there is very little potential for further energy-conservation measures.

Energy Saving
Potential from
Transferring and
Promoting Energy
Conservation
Technologies (2011)

Source: IEA “Energy Technology
Perspective 2014”

Estimate of Steel
Industry (BF-BOF)
Energy Efficiency

(2015, Japan=100)

Source: RITE “Estimated Energy Unit
Consumption in 2015”

2.29 Energy savings potential in 2011
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5. Reference — Eco Process

Crude Steel Output and Total and Unit CO, Emissions

Crude Steel Output and CO, Emissions
(constant FY2005 electric power emission coefficient)
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Crude Steel Output and Unit CO, Emissions
(constant FY2005 electric power emission coefficient)
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Eco Solution: Growth of Global Crude Steel Output

e As of the end of 2015, the per capita steel stock in Japan was 10.7 tons compared with 4.0 tons worldwide.

e Steel stock per capita is an indicator of the penetration of social infrastructure and industrial products, which
are a measure of prosperity. The steel stock is expected to grow steadily in emerging countries as these
countries become more prosperous and accomplish Sustainable Development Goals (SDGSs).

.

Global crude steel output will increase for many more years
India’s steel industry plans to approximately triple crude steel output to 300 million tons by 2030.

Global Crude Steel Output
(Million tons)
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Source: worldsteel 44



5. Reference — Eco Solution

The Japanese Steel Industry’s Overseas Contributions to Energy Conservation

1. China: Japan-China Steel Industry Environmental Protection

and Energy Conservation Technology Conference (2005~)

* This conference has been held periodically since steel industry leaders of the two countries
signed an MoU in July 2005. Providing a forum for exchanges of information about steel
technologies, this conference plays a key role in international steel industry cooperation.

* The 11th conference was held in Taiyuan, China’s Shanxi Province, in October 2019. It has been
over 10 years since the first conference was held. It has been confirmed that Chinese mills have
advanced greatly in terms of environmental protection and energy conservation measures, and
this event has helped Chinese mills undertake relevant measures ( (In 2020, this Conference
was postponed due to the COVID-19.) .

2. India: Public and Private Collaborative Meeting between the Indian and Japanese
Steel industries (2011~) L — )

« Started in 2011, this meeting has been held eight times, bringing together public and
private-sector energy conservation experts in the two countries.

* The Japanese steel industry has provided assistance concerning the introduction of
its energy conservation technologies in India. Activities include steel plant diagnosis
using 1S0O14404, the establishment of a Technologies Customized List containing
energy conservation technologies suitable for India, and technology seminars held
by Japanese manufacturers of energy conservation equipment.

3. ASEAN: ASEAN-Japan Steel Initiative (2014~)

« Started in February 2014, this initiative brings together steel industry energy
conservation professionals from Japan and six ASEAN countries. Since the start of this
initiative, workshops for specific themes have been held for the ASEAN region and
individual countries to support energy conservation measures in the ASEAN steel
industry.

* There have been steel plant diagnoses at 14 ASEAN steel mills in order to provide
advice for improving operations and using new technologies.




5. Reference — Eco Solution

Technologies Customized List

The Technologies Customized List contains information about technologies involving energy conservation
and protecting the environment that are recommended for specific countries and regions. These lists have
been prepared for India and the ASEAN region.

35 recommended technologies
/ (33 techs for Bf-BOF and 34 techs for EAF)

Customized List for India suppliers and other information

Comr o et [P | ¢ o ianan 73 Thorough explanations of individual technologies
el P - A O o e
o | Tiehe of Tatasbogy TET T T TET rE Sincering
« poca. i | ot i baed =+ 1 11, 1 St Mot Bt Resrory
wel 510 3, [ | p = Fovas B Y S Cuor Wocts Hoath
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energy-saving, environmental D ot | owa ru | -
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Indian iron and steel industry
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JISF’s website : http://www.jisf.or.jp/en/activity/climate/Technologies/index.html



Contribution to the introduction of energy-saving

technologies in the Indian steel industry

At nine steelworks where steel plant diagnoses were implemented between 2007 and 2018,
Japanese experts recommended the introduction of energy conservation technologies in 42
cases on the basis of the Technologies Customized List. About 70% of the recommended

technologies have been introduced or are planned to be introduced (as of January 2021).

Technologies recommended for steelworks where energy
conservation diagnoses have been implemented and
technologies that have been introduced

Number of cases

Number of
technologies 42
recommended

INCIEA
Technologies Customized List Number of

& technologies 15 (36%)
introduced*

Number of
technologies
planned to be
introduced

14 (33%)

fecommended technologles for

Indian iren ¢na steel industry

E’ *Many of them are large-scale, cost-effective technologies,
S

including coke dry quenching (CDQ) and top-pressure
recovery turbines (TRT).

India Technologies Customized List
(for blast furnaces) 47



Steel Plant Diaghosis

\

1. Evaluate energy efficiency level of the steel plant using 1SO14404*.
2.Recommend energy saving technologies from Technologies Customized

List (TCL) based on the equipment diagnosis to encourage technology
transfer from Japan

5. Reference — Eco Solution

The steel plant
diagnoses have been
performed at 26

locations.

v' 12 plants in India

v' 14 plants in the ASEAN
region in 6 countries*

(I8014404 is an international standard for calculating CO2 emissions from a steel plant . j

reneating furnace and other facilities

e Energy data collection by using
1SO14404

e Reporting session

Based on 1ISO14404, Japanese experts

1. analyze energy consumption trend

2. recommend suitable energy saving
technologies mainly from TCL

3. provide advice for operational improvement

*Indonesia, Singapore, Thailand,
Philippines, Viethnam, Malaysia

c Operation observation of BF-BOF, EAF,




5. Reference — Eco Product

The Importance of Increasing the Use of Eco Product

« High-performance steel generally has higher CO, emissions than ordinary steel does during the
manufacturing stage. But high-performance steel is an eco product because it greatly lowers CO,
emissions when used by making finished products more energy efficient.

« By supplying high-performance steel, the Japanese steel industry is making a big contribution to energy
conservation and cutting CO, emissions in Japan and around the world. Furthermore, this steel
supports “green” economic growth in Japan and creates jobs as the steel is exported to users
worldwide.

» Global demand for electricity and motor vehicles is certain to increase as economic growth continues,
chiefly in emerging countries. Demand for high-performance steel is expected to become even greater
as a result. Meeting the need for high-performance steel will therefore be critical from the standpoints of
supporting Japan’s economic growth and protecting the global environment.

Asia/Global Energy Outlook 2015 by The Institute of Energy Economics, Japan

Global Automobile units in operation wh Global Electricity Output
Million vehicles
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2 000 40,000
1,802
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B World outside Asia
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® Asia m Asia
1,000 - 20,000
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1990 2000: 2013 2020: 2030 2040: Year 1990% 2000% 2013 2020 2020’ 2040° Year

Source: The Institute of Energy Economics, Japan 49



5. Reference — Eco Product

Eco Product Contribution:Quantitative Evaluation of Contribution of High

Strength Sheets for Automobiles

High Strength Sheets for Automobiles

Eow matorials/maeriok Manufocring Soke, D vl on (-] CEpxalirecycing

The Japan lron and Steel Federation

I Summary

Emissions can be effeciively reduced i the m-mse siage by msing high-fanction sieels in componemts of Gnal producis.
High strength steel sheets for swiomobiles sre steed sheets that cam be thinned out while maintsining high strength (and
ithus reducing sieel product weight). Astomobiles using thas material are lighter than those using conventional steel sheets
without such featares, thus leading to fuel efficiency improvements that enable OC), emission reductions during operation.

Assessment of reduciions
at product In-ese siage

I Predusd use

. i menshsbideg

High sirengh sieel shests for automoblies: I S g

I St pression

Bl 1o High M stesl

I Quantification results of avoided emissions

Avoided emissions at the in-use stage of high-strength steel sheets for sutomchiles in FY 200 T were a5 provided bebowr:
Diomestic use 4.5 milllicn 1200,
Exporis B.49 milllicn 100,
Tatal 12,55 milliom 00,

Avoided emissions were calculaved using the formula provided below. A cross-sectional sssessmem was conducted for
total siock in & given year io estimate avobded emissions.

Avoided emissions = Namber of new cars mansfactured » Average travel distance i Fuel efficiency improvement e |
Average Fuel efficiency of new cars x Averge vears in use

Image of of avolded (High sirenpth shests for
| e in gron you |
[ |
[ |
[ |
[ |
“--_-l [P — Ei:ﬂ
[ |
[ |
3017302013 3014 3012 108 3017 B 3009 3000 11T I003 1003 FY

Source: Japan Business Federation,

wrio and assumptions
(T:Basefine scenariy
The case study assesed OO0, emission reductions from improving fuel efficiency ot the in-use stnge of autono.
bikes by replacing steel sheets withom special fanctions (nommad steel). which serve as the baseline, with high
sirength steel sheets ap to the current share,

[ Aumrsbben | Mesnishest | High siwsghhshenl teats (P | Ergy sevings um 1o raducng st shasl waight |
(Zassumptions

High sirengih sicel sheets can be made thimner than baseline wormal sicel while maintainimg high sirength; and

therefore, autonsobiles msing this material are Eghter than thoss using conventional steel sheets without such

properties, thus leading to fuel efficiency improvements that esable OO, emission reductions during operation.

{Cuentifications are estimmes based on scbual data )

(2) Scope of quantification

(TTanged sieel sheats
Zaeel sheets used domestically and exporied steel {Steel exports From 2009
The case study covered anly steel nanafactured in Japan, and exchuded ufwctul
{Japanese stee] manufecturers do not possess integrmed steelworks overseas )
I Targe! stages
The case study asy dwe to feel efficiency improvements at the in-use stage of
amomobles.

As raw muterisl miming and transport sccount for & minuscube percentage of the entire life cycle of iron and steel,
and also because the assessment involves replacing steel products, listhe change is seen ot the manufacturing stage.
When assessing the effect of redmcing the weight of steel, OO0, emissions From rw material mining and tasspon
become less than the haseline in sccordance with the reduced amount of sieel used, but the Federation includes
only the in-use stage in its quantificalions.

(2) Assessment period

From the viewpaint of comparing OO, emissions from a manufacturing process during ome fiscal year, the cose study
performed & cross-sectional assessneent of stock.

(4) References

Papers on e meethed of sralyes ive been published on the Instinoe of Energy Foonomics, Iapan websine:

Research on Cotrbution of Sseel Produces te Sodety-wide Enerngy Conscrvation (rom LUA Peospect v Ovarview {Tages:)
It emeken boe. or Jpdataipdi 62 paf

Research on Dontributhon of Sieed Profuects o Soc ety-wide Exergy Conservstbon (rom LOA Peospectives Stady 3. Aumtosobiles
high strengeh st huoets) {Tapasess) it enekes o e [pdntu/pdfi6s paf

Research om Cowtnbirthon of Sied Prodeots to Sockety-wide Energy Conservation from LUA Perspentives (English)

e o Jg pdiil

Research om Comtrbution of Sied Prodect: to Sockety-wide Energy Conservation from LOA Perspectives {English)
i b, oF jpd e data (i T2. paf

“Contributing to Avoided Emissions through the Global Value Chain” 50
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Eco Product Contribution: Quantitative Evaluation of Contribution of High
Tensile Strength Plates for Vessels

High Tensile Plates for Vessels The Japan Iron and Steel Federation

I Summary (1) Baseline scenario and assumptions

1) Baselne scenano

Essiislons Gan be effectively seduced at the s stage by walag high-fancton sieels is g s of fmal prodects
The case study ssacised OO0, emission reductions from ssproying fucl efficicacy o the in-use stage of veiseh by

High tensile plucs for vessels are sioel plancs that cies be thinnod cat while maintaining high stresgth {sed this seducing
replacesy siced plascs withow specaal functions (noemal steed), which serve as e baseline, with Righ tensile steel

steel product weight). Vessels usiag di material are lighter than those wing conveatioml steel sheets withost soch
platcs wp 10 the cursent share
features, this leading to fued elliciency improvements that cnable OO emission seductions during operation

{ | Damdoe | Aszamet cwel et | Asmzned wts |
[ wmen | Sorss wwel | High tereie wel swses (921879222 | Eregy menge des 0 maucrg sied plate aeg |

[ Assr phions
Assessment of reductions Hiugh temaile plates cos be ssade diisner this bascline moemal gec] while mastainieg hagh seresgih and therefore
at product inuse s'agc
iy - vesseh wiang this materisd se lighter than Bose wiing convestional sieel sheess without such peoperses, thus
Ieading o fuel efficiency bnprovements that crable CO, casssion reductions dusing Opesation. (Quuantsficstons

e eslianes Desod o0 actsal data )

R P oo s
W P oous TerctacasTg
(2) Scope of quantification

e saoont

1) Target steel plates

N Swel poctucson

Lassire gt Rancion wieet Stcel plates used dossestically and exponod steel. (Steel exports from 2009)

The cice smady covered caly steel musufactured & Jugan. and excluded oversdic ssaufacture.

(apasese stee] mandacteen & nof possess inegrated steclworks overseas. )

Target stages
The case stady ssessal OO, emission seductions duc 10 fucd eflicenscy impeorvesests al Be lo-use sage of vessels.

I Quantification results of avoided emissions

As raw material sining asd Wanspon socoust foe a mesuscule percentage of the entise life cycle of iron and sieel

Avoided emiss s o e e age of high temile plates for vessels in FY 2017 were as provided below
Domestic use 194 snilion 100,
Expons 0.6] ssilllace 1-CO. When assessing de effect of reducing the weight of steel. OO emissions from oaw ssaierial mesiag and sanspoct

] aleo becaune e oscuumeat involves replacing steed prodocts, lode clange & seos al the muoulactureg sage

Tl 155 sallos 1-CO, become Jess than the biseline in woondance with the seducad smesour of steel used, but the Federatlon includes
sally the i-use stgge i ils quastification
Avaided emissions were calcalied tsing de foemula provided below. A cross-sectaonal assesament wis coodected for b - - =

total stock bn 4 given year o estimate avosdod e ions.

Avoided contisocns = Fucl consumed by vessels / (1-Weight raductaon e of operating vessels x Costritetaon satao 10 fucl (3) Assessment period
savings) X (Weight seduction rage of openging vessels x Rate of contriteton 10 fuel saviags) x Cadonlic vadse of fusis

From the viewpomst of compariag OO, emisoons from & mumlacosring process due = fuscal yesn, 1he Cise snsdy

N il skt i o g Saiie siaad plaias fis Saentis) perfomal o cross-sectiotal assessiment of stock

[Com-mcscraty mussnd swcided srasors o gven yas |
| (4) References
| Fpers o= the racthod of anadyen kave oo peblisbed ox e Imtitic of Enorpy Eooermics, fxpan website
[ ] Rovearch on Contributons of Stocl Products to Socxty-wade Esayy Comservatam from LCA Pespoctsvex: Overvicw | Japuacec)
| I Mipe: ! oncken socy or jp'date pdf /462 pdf
[ ——— | et Research im Contrbation of Stocl Products 1o Socicty-wide Encgy Cosseryation from LCA Peospoctvex: Study 4. Voach (sigh
P e 3 puam | Dt o — tenaile socl platen) (lapancee) g cacken joc) or jp'data pdi 466 pdf
| | Revearch us Contritestion of Stccl Produc 1o Socicty-wide Encrgy Comervaticn from LCA Perspectives (1) (Englak)
[ ] B lonchon socy or jp'data’'ondataipd (1165 pdd
Rocarch o Contribestas of Siecl Produck jo Soccty-wide Encrgy Comervation foom LCA Perspectives () (Englak)
1908 3003 3006 3008 2311 3314 3317 3030 3003 3006 209 3803 J6UE Fr itpmc iomckem oy or jpicnidataipdD) 172 pdf

Source: Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain” 51



5. Reference — Eco Product

Eco Product Contribution: Quantitative Evaluation of Contribution of High
Strength, Heat-resistant Tubes for Boilers

Generating Boiler (Heat-resistant Tubes) The Japan Iron and Steel Federation

I Summary [1) Baseline scenario and assumplions

1) Baselne scemarno
Essitisions can be effectively reduced at the in-use stge by g high-Tunction sech i composests of faal producs.

The case sy assessed OO, essission reductions. anributabde 1o 5

g5 i Tuel fmpan due o

neplacing haselin:

Hean-reabastant high stresgh steel nabes for generasimg bodless can sesii Bgher emperabines ths convesthonal Beal-neslaan

heat -resislamt nabes for supereritical (507 566" C-clos seam power planis with high alloy seel boiler tubes o

wheed mibes., and <o this we e power genendion cificiescy of sieass power plasts. This keads w OO csission

uilira-sspereritical (LISC) 593°C- 600 C-Clics sieam power plants

reductions Brom fuel oo usglion saving
Lansire A1BELES2 NN LTeED LA e AT
tiam waaant high | S o o susecroeal g aslicey mimed fube,
pmagh om ke | 50) S86T Cum miewn [ y——— r"'"“""'“’“"‘"":““"‘“'.‘“"" ""’;‘"-""
T i L] BB ctma-resiit fuba | AT FAR SEPSTIELILD ® Righar powar amrion sy
Assasamant of edirtions ¥ Assumptions

Al prOCUCT M- Sl
- Hisphh alloy sieel nabes can resa highes lesgeraiines compuied o the hiselse weel mbes for supercrmeal (50

SBEC-claw steam power plasts. Thesefore, steam power plants squipped with high alloy siel bes can operte

under hijghes ramges. of e emperalue compared with dhoes wsg steel bodler wbes for superceitical (507

[T —— )
566 claw weim power plants., his Egeove power greraiinos clfickeney witich will resull in energy savisgs.
P i Tardiung
- (Quantifications are estimales Bised on scasl data )
I e T

- mmaani ubes o genaraing ol

I Swai prsirson

(2) Seope of quantification

tassira ligh fancion sl

1) Targed steel tubes
Sncel mibes wed domesticall y and cxpomed seel. (Sieel expons from 209
The cicie snily covered caly stoel mamulactuned i Japes, nd excluded ovesvess s Bt

| Quantification results of avoided emissions

(apanese steel manufacisess & 0ol possess imegraied sleelworks overse )

Target stages

Avoided emissions o e - Sige of hew-resistant nibes for geserting bodlers i FYI00T were i provided below:
Domestic use  0:9% millica 600, The case sty assessed OO, comission reduction dis s improved fuel communplion  the in-use sape of Boiles.
Expois 30 i M B-0CH As e malerisl ssining ssd raiegon weeount Fora ssiscile perecstige of the eatice life cycle of inon and sieel,
Tl 5.26 million -0, sl litthe clisage i sevn o the s faciuriag slige becaise the assessment involves replacing soel products, the

Federation inchides only the - stape in i gusstifearion.
Avoalen] emiisson were caleilued wing the forsiils provaded below . A crow-wedions] issessment Wik oosdocisd for ol

ac bn @ given year o ealisste avolded coussans.
Aveoaden] emisions = Fuel savisgs die 1o ofliciency ssprovenests schieved an 5930 - S0FCclins deam power plists ai a {3) Assessmant period

resiiil of Moy o S50 -clics steam power plants & Rae of contsibation o high-perfonmance beat-resissnl mibes, or 25%
w Mumber of years power plans we s service From fhe viewpomst of comparnisg 00, cmisisoss [voms & mansfecissing proccss dusing one sl veas, dhe coee s y
g o ekt o ook s (it B (st T perfommied & Gk sectioml sssessment of sk,

- [Eroms-sscionsiy mssmes e smimiors n given yr |

[ (4) References

= Poapers or the rribod of amilyes kave been prhished oe e Imiiizie of Encryy Frosoemic, Fapar webaie

g Riscarch on Crmtribution of Siocl Products o Socicy-wide Escrgy Comscrvatam from LA Pospoctives: Dhvervicw [lapmcsc)

E ] i Venchen soojor jpdais i 482 g
[ [P e ——— Hesearch oe Cosinbeiion of Sieel Prodects o Saciety-wide Enerpy © mservaiion frem LU A Perpecives: Sisdy ¥ Cenerading
1ty o L &1 yuacy Srmama o sam brndiers | hent-reesiae tehes ) | Jaypness i bipa s encker ko) o pdalvpd (o pedd

Rescarch on Coniribution of Siccl Froduch o Socicty-wids Encrgy Comereation fmm LCA Persporiives (1) (Engliski
kil enchen seopor jpidais‘'on datapd 168 pdd
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Source: Japan Business Federation, “Contributing to Avoided Emissions through the Global VValue Chain” 52



Eco Product Contribution: Quantitative Evaluation of Contribution of Grain-

5. Reference — Eco Product

oriented Sheets for Transformers

Grain-oriented Silicon Steel Sheets for Transformers

The Japan Iron and Steel Federation

l Summary

Essssions can be effectively redaced at (he in-use stuge by wiang high-function seck is composeats of flaal produces.
Curnrent graws coicatad silacon steel sheets S tunsfonsers cim seduce on Joss (cocrgy loss) during tresfonmation. and

therelore contribuie 1o efficient clectric poswer nansmassacn, sod Bus OO cmssacn

Assessment of reductions
at product in-use stage

I Procc s

B P oo TaratacTg

Gesn-crcted shican rmel swets for tanetormes . et Tt

I Swal pocucson

l Quantification results of avoided emissions

Avoided cosissions o the in-use stage of graio-coienned silicos secd shoets Tor tnnslonmers @ FY201 T wese i peovided below

Domestc use 2.1 millices 100,
Exporss 651 millices 100,
Total E56 millive 100,

Avoadal et were calculated sing the forsuls provaded below . A Cross-soctional dsesment was cosducted Soe tosal
#Iock in A gives yeur o clieede avoslod cmison

Avoadal cmssiom = musin vaee®

* (Teansdoemer oo-Soad sses per wnil Capacity i as ssscsument yeur - Trandoemes oo Koad Joases ger capucity 30 years ago)

% Howrs of we

Irags of calcalatorn of svoxied emmees [Goancredted Stoon Sl Shwats tr Tiesskareens |

[Crom exciocsy smsssed 3mcdec evmsa 1t e pes |

0 ok of wh et s
yu=y .-

t 3014 XD 3000 033 3004 2% 3003 2006 Fy

(1) Baseline scenario and assumptions

1) Baselne scenano
The cice sudy assumed dal tressfonmers Rave 2 durable life of 30 years, sad wscised OO, emission seductions
smributable 1o Fon s due o seplacing silcon stcel sbeets for transdonmmess from 30 years sgo, which serve i

the baseline, with curvent silicon seed sheets for anslonmens

Gasmine Ascmnnd tam st Asnecund Temin
1 Shcon desl sheen St vaosforran 30 | Curres sicon ses’ shees b E
e | e as - Fargy ERerGE des 1 mACIG mn oa
3) Assumptions

Cursent sibicos steed sheets for bunsfonsesns can sednce iron hoss {escrgy loss) congpeead coavestional silicon steel
sheets for tramsdoemerns (from thity vears ago). and can Bus contridule 10 cfficent cloctric power Lransssssion
e distrdation ws well 25 achieving OO, emission soductions during opontion a5 & sesult of spooving cloectra

power conmmption accompany ing ros loss. (Questilfications are estiemncs based os sctial data )

(2) Scope of quantification

1 Target steel sheets
Stcel sheets used domestically sad exponiad steel. (Steel exports fsom 2009)
The cice stuly covered caly steel masufactured s Jagea, snd excluded overscin ssssufacture.

(Rapancse stoel manufactises do 0ot possess (nlegraied sieclworks overseas.)

Target stages

The cice saudy assessod CO, emission reductions due 10 inon kes redactions at the in-use stage of Eanslocmerns

As raw marerial sning ed ramspon socount for a ssuscule percestige of the estire life cycle of irca and siecl
wnd linde change & secn o e sy faciuriag stage became the avsesament imvolves replacing steel products. the

Fodenaion inchides only I8¢ - use stape in its quastifications

(3) Assessment period

From the viewpomst of computisg OO emisions fros & mumlacmsing proccss during ooe fiscal yeus, the case souly

performaod & ceoss-sectioml assessiment of stock

(4) References
Fapen va e sacthod of srsdyss bave boon peblabod v e Imtitstc of Encrgy Ecosssnics, apas websic
Rescarch ma Comtribatios of Stocl Products to Socity wade Esagy Comservatxm froen LCA Peopoctsves: Overview (Japuoeac |
Stitpucencken socpor gp'data pdf 362 pudf
Rocarch on Contrdwtie of Sioc Froduch © Socety-wade Encrgy Cosservabion froe LA Pespocivex: Study § Graen cocmad
sshicon sized shootx for trandormen (lapnee ) Btpe) ek en soc) or g data pd (/867 pelf
Rexcarch ns Cominbutios of Skecl Producn to Socicty-wide Encrgy Comervation from LCA Perspectove (1) (Eaglab)
Btpcionckeon sccpor jp'dats'cn’datapd 0165 pdf

Rescarch on Contnbution of Siecl Prodocs to Socicty-wide Encrgy Comservation from LUA Penpectives (1) (Eagliah)
Sttpucencken socpor gponidatepd 172 pof

Source: Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain” 53



5. Reference — Eco Product

Eco Product Contribution: Quantitative Evaluation of Contribution of Stainless

Steel Sheets for Railway Cars

Stainless Steel Sheets for Railway Cars

Fow molesich mamral (1™

The Japan lron and Steel Federation

I Summary

Essissions can be effectively sduced al the - stage by usisg high-Rnction sieels is cospone

B

& of fimal products.

Stambeis snocl shects from milway cars are sioel plates thal cim be thinned ©ur while mai i h strength {and i

reduciigg weel produs weighth. Railway cors using this mateial we lgher than dhise us entasaal sl shests
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I Quantification results of avoided emissions

Avoided emisiions of the Bone fage of smmdens desl sheess for railway cars s FY 01T were i provided below:
Domestic wse 027 mallion 100,
Expons 0o,
Tistal 027 mallion 00,

Avoided emissions wese caloulned using e Tormula provided below. A enos-sectangl assesiment was condected for
bortal sioek ina g

1 Vear o eslimate avosded crmiisases

s = Eaengy aaved dising openation per unil railaay car welght salicad per unh disnce wavelled per

o o Weight sedduced pes car w Antusl distance travelled per cie % Nussher of stainless steel ilway cors produced arsually

Image of caleuaticns of avokded rmixmons | Starkss sl shests for ey can]

C rom- sacton AR R BYS-CEC ST EECTE I 3T P

Source: Japan Business Federation, “Contributing to Avoided Emissions through the Global Value Chain”

(1) Bazaline scenario and assumplions

1) Basehre scenano

The ke shiidy assessed 00, esraion eduction Tom

o ing Teel efficiescy al the in-use stige of ralway

cars by seplicing secl sheets withow special bnctions il steel ), whtich sexve s 1he haselise, with stinkess

sl hoets, i bs the cirrea shise
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railway cars using this material ae lighter than teose using convensonsl sieel sheets without ssch propenies, dus
leadting b Tiel efficicncy improvemesis that eaable D0 amistios falieton dising operses (sl ifcaions se

it Burcd on acrual dala.)

(2) Scope of quantification
1) Tarpet siesl sheets
Hacel sheets used domestically s exporied stesl. (Sieel expons Teom 209)

The cae smady coversd caly sisel msilacrured i Jipes. and excluded svereis sl

(Mapanese siee] manufasises & no possess imegraisd sieelworks oveneas )

Target stages

Thee e sl sessesiienl D00 emidiaion sedliotion die 1o fisel elficisncy improvemeits o (he - sige of vy
cars.

A rarw erial mssing and rsspor oot for & ssmscule porcentege of the eatire Be cyole of mon and @eel, ad
ako hevaise he mssiasien] involves eplicing el products, bade clesge i ween o be ssnulecnring slage. When
sssessing the effes of seducing the weight of steel, 00, enssions fom tw matesisl minisg and tamspon hecome
lesis thisn e haseling in seconlises with te edeced waoual of aeel wsed, Bul the Federatesn inchades oaly i =

U saps & il pasliiclims,

[d) Assessment period

From the viewpost af ¢ one Discal v, (e cae sl
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(4] References
Papens on the method of smbyss bave bom peblshed on e Institsic of Encrgy Fronomics, fapan wcbsiic
Hesearch o Cminbutsoe of Stecl Products o Socicy - wide Fromgy Coeservatan from 1O A Penpoctaves {verview | apancsci
hiips:Uenchon socpor jpdaispdt /362 pd i
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Roscarch on Coninibution of Siec] Froduch o Socicty-wide Encrgy Comorvation fmm LCA Perspeciives (1) (Engliski
hiipa:enchon socpor jpionid siapf 1 73 pdf
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Eco Product: The global competitive edge of the Japanese steel industry, mainly for high-

performance steel
« Steel from other countries is incomparable with Japan’s high-performance steel in terms of performance,
guality, supply and other attributes. High-performance steel is the core element of the international
competitive edge of the Japanese steel industry.

« China, the world’s largest steel producer, became a net exporter of steel in 2006. Japan is the only net
exporter of steel to China now.

. (10,000 tons)
Steel Trade of China (Total)
|44b,‘:t| |5J.|551| ||:13:'IL| ||:4:-?31| ||:3|:-,'.'IL| | G003kt | |?13,.-_.1| | 653t ” ST Ils:-::-'hl a56. 0t |435,‘-_|t| |444,'-_|t| |4|:5|;'IL| |4.r1 J'-_|t| IdDDZ'ILI Japan’s share of
c o b, China’s steel imports
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E 1 00K Y
= ! -'-.I I- .- l- II I- II I- l- lI Japane eShregreW
= almostdoulgle in 14
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CO, Emission Reduction from Blast Furnace Slag Used in Cement

Mixed cement (mainly slag cement) is one way to lower CO, emissions related to energy consumption. The
use of this cement is growing and a further increase in the production ratio of mixed cement could
significantly lower CO, emissions.

Replacing conventional cement (Portland cement), which generates CO, during the firing of raw materials, with slag cement,
which does not generate CO, during production, reduced annual CO, emissions by 10.65 million tons/year (FY19).

. - i IAssumptions for emission reduction contribution Conversion to volume of
JEPE- AT RS ©F 247 il {ons ol S0, cement: 450kg of slag/ Ton of cement CO, emission reduction: 312kg of CO,/Ton
+ Exports: Annual reduction of 7.18 mn tons of CO, of cement
Estimate of contribution of slag cement to reductions in CO, emissions (domestic plus export)
1,200 r 1,100, ,
10,000t-CO2 1,071

1000 | @ Export 0 Domestic

1,072 1.0 1053 1DSD 1,065
924 921 911
716 583
91
600 |- 5771
511 53
47

i

L6550 e |
5050 923 | 483 421 428

464 EIOI 439 386 | 382 |
200 | 456 388
65 3604, 3523 A 8:3 38363347

ﬂ 1 1 | | L | | 1 1 1 | | 1 1 | | [ | | 1 1 I

1990 95 2000 01 02 03 04 05 O6 O7 OB 09 10 11 12 13 14 15 16 17 18 2019 (Fv)
Source: Japan Cement Association, Nippon Slag Association
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5. Reference — Commercial,

|nltlatlveS |n the Cal‘go transport SeC'[OI‘ residential and transport sector

« CO, emissions per unit of cargo transport decreased to 42.0kg of CO,/k ton-km in FY19 from
44 .0kg of CO,/k ton-km in FY06.

* In FY19, the steel industry modal shift (ships + rail) was 76% for primary transportation and 96%
for cargo transported more than 500km. This is far higher than the average modal shift rate of
38.1% for all industries in Japan (Ministry of Land, Infrastructure and Transport FY05 data for
more than 500km).

« Steelmakers are taking other actions too, such as improving cargo transport efficiency by using a
higher pct. of cargo space on ships, utilizing shore-based electric power supplies for ships and
using eco-tires on trucks and using eco-friendly driving methods.

Use of binary power generation systems for ships Fuel saving by using electricity from
CO, Emissions per Unit of Cargo Transport shore-based sources

(kg of CO,/k tons-km) [Effects and characteristics]

- Usir_lg the exhaust heat from the r_nain
44.0 engines of ships, which was previously Cuts fuel oil use by 70% to 90%

aq disused, as a heat source for power . .
generation while ships are docked

AB B0 - The power generated is used effectively as
a supplemental power source for the ship.
42 This contributes to reducing fuel used for
generator engines and CO, emissions.

No. of
units

Steel mills 218

[Example of use of a binary power generation
40 L 402 L system]
2006 2019 (FY) o .
*Total CO2 emissions from the use of gasoline and diesel oil, heavy oil KObe Steel and Kawasakl Klsen KalSh.a have
etc. of the 45 companies cooperating in the survey, divided by the JO|nt|y installed a bmary power generation
number of tons/km transportzd. system on a coal ship, and the ship has been in
operation since February 2019.

Junction port 41

(Totals for 4 blast
furnace and 2 EAF
steelmakers as of the
end of FY18)




5. Reference — Commercial,

Initiatives in commercial/residential sector EEEEEEEIEEISIEEEC

* In FY2005, Japan’s steelmakers started energy conservation programs using environmental
ledgers for residential sector. Steelmakers started education programs that included all
employees, including at group companies, promotion of use of household environmental
ledgers, and other actions. There are around 17,000 households participating in this program

in FY2019.

« The Japanese Steel industry is taking actions to reduce energy consumption and CO,
emission from offices. Unit energy consumption in offices in 2019 was down 30% compared to

FY 2008-2012.

Household CO, Emissions
(CO, emissions per individual: kg of CO,/person-year)

2000
467
1500
753
1000
1454
500
762
0
Japan Total Steel Industry Steel Industry
(FY2018) (FY2018) (FY2019)
mElectricity @ Gasoline
stc

Source: Estimates based on Greenhouse Gas Inventory Office materials

Notes:

1.Total for Japanese households includes households and household use of automobiles.

2. Total for steel industry households is an estimate by JISF based on the inventory in Japan

1,500 -
1,450 -

1,400
1,350

1,300 -
1,250 -
1,200 -
1,150 -
1,100 -
1,050 -
1,000 -

950
200
850
&00

Unit energy consumption in offices

Unit energy consumption per floor area [MJ/m3]

1372

A30%

958

Avg. FY08-FY12 FY19

Data for 324 business sites of 67 companies in FY2019
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5. Reference — Commercial,

residential and transport sector

Example of use of unused energy in nearby locations

Supply of heat to sake companies by a steelmaker in the Kobe area

Equipment to supply heat to sake companies L — —— |

OFeatures of the heat source system
1. Supply of heat source
Steam from a power plant is used as the heat source.
2. Energy conservation
Energy use is down 30% from when each company had its own boiler. Part of steam
used for power generation is drawn off from between turbines and supplied in order to
reduce energy lost to cooling water.

OEquipment
Steam generation: 40 tons/hour
Heating capacity: 29.5GJ
Steam generators 3 Thermal transmission area: 382m2
Primary steam pressure: 1.01MPa (saturation temperature)

- Secondary steam pressure: 0.837MPa (saturation temperature)

‘Water softener: 1 set
Water supply method: Two-pipe system with direct-buried steam (300-150A) and recirculated water (50A) (24-hour supply all year)

Steam generators 29



(IPP) Examples of Efforts for Mixed-Firing Power Generation Using Forestry Residue

Characteristics
- Reducing greenhouse gas emissions by increasing the use of woody biomass

- Increasing the use of renewable energy that can generate power stably (biomass) under
the feed-in tariff system

- Contributing to promoting the local forest industry and revitalizing the rural economy

Kamaishi Steelworks
Power generation.facilities:-Rulverized.coal thermal power generation (149MW)
Quantity used: About 7,000 tons per year (current level) — 48,000 tons per year (final target)
Type: Chips — Fine-grained chips
Commencing time: October 2010 — June 2015: The quantity used was increased.

In 2017, this steelworks received the New Energy Award (the prize of the Minister
of Economy, Trade and Industry) from the New Energy Foundation for its efforts

to increase the use of biomass-coal co-firing power generation, together with IHI
Corporation.

Oita Steelworks
Power generation facilities: Pulverized coal power generation (330MW)

Quantity used: 12,000 tons per year
Type: Chips
Commencing time: December 2014 (The planned quantity has been used since February 2015.)
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Phase 2, Step 1 (FY18-22) Initiatives

[ (1) Technologies to reduce blast furnace CO2 emissions])
Prospects for highly feasible technologies for reducing blast furnace CO2 emissions by about 10% will be
acquired. Test operations for “full-circumference tuyere blowing” through partial modification of an actual blast
furnace will be carried out after the start of Phase II, Step 2 (in FY 2023) while paying attention to the
development of technologies for reducing CO2 emissions. These test operations are expected to contribute to
achieving the above target.
*The test blast furnace will be used continuously until FY 2022, aiming to develop new basic technologies to
improve the efficiency of the use of hydrogen and expand hydrogen-reduction steelmaking operations.

[ (2) Technologies to separate and collect CO2 from blast furnace gas]

Efforts will be made to achieve technologies that make it possible to separate and collect CO:2 at a cost of
2,000 yen per ton of CO2, hoping to achieve a CO2 separation and collection energy use of 1.6 GJ per ton of
CO:2. These are expected to contribute to developing technologies to reduce CO2 emissions by about 20%.

(a) Technology for reducing blast furnace CO2 emissions Hydrogen
reduction
Coke Oven — Hydrogen
Gas Modified coke oven gas Blast o
832?] » gas (hydrogen - (a)+(b) —
amplification Furnace :
(e < ) CO, reduction
target is about
(b) Technology for collecting CO2 from blast furnace gas CO2 gas 30%
e Al | coz separation/ —o--—= |
"l collection i e L sl gl oo |
BIaSt (BFG) I o - -i i infrdastruti)tlurﬁ is creafted, includi%g t_Pe ?ite selection !
Furnace -Uﬁngea -S-Gﬁgl'b're-/-- : C02 1 E ngeﬁﬁer'\i-|2216€;3;$?1§§E?3% r%r?rlc]jl%leﬁ?éﬁstration i
I exhaust heat i | storage* i1 Contitions are hot fulfled. - !
e o o e o e e e e )| b 61—'




5. Reference — COURSES0

Overview of results Iin FY 2019

(1) Development of technologies to use hydrogen at blast
furnaces

- As for development of technologies to reduce blast furnace CO:
emissions, a main development issue under Phase Il, Stepl from
FY 2018 to FY 2022 (the first phase of practical development),
test facilities that combine a test blast furnace with chemical
absorption facilities were used to promote base technology
development with a view to scaling up the tests.

(2) Development of technologies to separate and collect CO2
from blast furnace gas

- As for development of technologies to separate and collect CO:2
from blast furnace gas, studies were conducted to further improve
the performance of absorbents, which is already at the top level
in the world, aiming to achieve technologies that make it possible
to separate and collect CO:2 at a cost of 2,000 yen per ton of CO2
or lower.

Source: The FY 2019 activity report of the Japan Iron and Steel
Federation (JISF)

Test blast furnace

(Nippon Steel, Kimitsu Works)

62



Plan to update after Japanese government publish this page in English

(Ref) Excerpt of Progressive Environment Innovation Strategy
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Efforts to Achieve Zero-Carbon Steel Production

- Nov, 2018: Release of “long-term vision for climate change mitigation- A challenge towards Zero-
carbon STEEL-"

- In June 2020, Nippon Steel, JFE Steel, and Kobe Steel, which are members of the JISF, and the
Japan Research and Development Center for Metals (JRCM) were entrusted with a technology
development project for realizing zero-carbon steel. The New Energy and Industrial Technology

Development Organization (NEDO) had publicly invited applications for the project.

- This project aims to extract several prospective innovative technologies that focus mainly on
decarbonization in steel production and to prepare a technology development roadmap for the
steel industry of Japan. The JISF has determined to lead the world in undertaking technology

development for the purpose of realizing zero-carbon steel by bringing forward initial plans under

the above-mentioned long-term vision.

Development of

technologies specific to iron & sleel sector

2020 2030 2040 2050 2100

Raising ratio of HZ reduction in blast furnace using internal H2 {COG)
COURSESD j )
Capturing CO2 from blasl furmace gas for slorage Implementation
Further H2 reduction in blast furnace by adding H2 from oulside
Super COLIRSES0 (assuming massive carbon-free HZ supply becomes available)

HZ reduction

HZ reduction iren making withoul using coal

implementation

iran making
CCu Carbon recycling frorm byproduct gases Implementation
CCSs Recovery of CO2 from byproduct gases. Implementation

Development of

common fundamental technologies for society

2020 2030 2040 2050 2100

Carbor-fras Powar

Carbon-free power sources (nuckear, renewables, fossil+CCS)
Advanced Iransmission, power slorage, elc.

Implementation

Carbor-res H2

Technical development of low cost and massive amount of ydrogen
production, transfer and storage

Implementation

CCS/CCu

Technical development on COZ2 caplure and strage/usage

Sohling social issues (location, PA, etc.)

Implementation
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20302020

5. Reference — Towards 2030

Commitment to JISF’s Low Carbon Society Phase Il

Eco Process

Aiming 9 million-tons CO, reduction vs BAU emission in FY2030 by fully implementing state-of-
the-art energy technologies

Eco Solution

Contribute worldwide by transferring the world’s most advanced energy-saving technologies to
other countries (especially to developing countries)and increasing the use of these technologies.
(Ca. 50 million tons of CO, reduction contribution in FY2013. Ca. 80 million tons of estimated CO,,
emission reduction contribution in FY2030)

Eco Product

By supplying the high-performance steel that is essential to create a low-carbon society,
contributes to lowering emissions when finished products using this steel are used.

(Ca. 26 million tons of CO, emission reduction contribution in FY2013. Ca. 42 million tons of
estimated CO, emission reduction contribution in FY2030.)

Development of revolutionary processes (COURSES0)

Cut CO, emissions from production processes by about 30% by using hydrogen for iron ore
reduction and collecting CO, from blast furnace gas. The first production unit is to begin operations
by about 2030*. The goal is a widespread use of these processes by about 2050 in line with the
timing of updates of existing blast furnace facilities.

Development of innovative ironmaking process (Ferro Coke)

Develop ferro-coke that can speed up and lower the temperature of the reduction reaction inside a
blast furnace and create the associated operating process. Develop revolutionary technologies
that can reduce energy consumption for pig iron production and permit the greater use of low-
grade raw materials. 65




5. Reference — Towards 2030

Eco Process (Reduction targets in Japan for production processes)

The 2030 goal for steel production processes is to use advanced technologies as much as possible to lower
CO, emissions by 9 million tons compared with the volume of these emissions (BAU emission volume)
expected from each production volume figure™ (but excluding the improvement in the electricity coefficient).

BAU Emissions and Target

2.2 Phase Il 2030 Phase | 2020

BAU emissions (1) Improve coke oven efficiency ~ About 1.3mn tons About 0.9mn tons

2.1 4 - == Target of CO, of CO,
/l (2) More efficient electricity About 1.6mn tons About 1.1mn tons

2.0 generation of CO, of CO,
| / (3) More energy conservation About 1.5mn tons About 1.0mn tons

1.9 of CO, of CO,

\/
/ (4) Waste plastics™ 2.0mn tons of CO, —

He l/ (5) Develop and use About 2.6mn tons —

revolutionary technologies™ of CO,

1.7 Total 9mn tons of CO, 3mn tons of CO, +

Waste plastics ™
These reductions do not include the effect of changes in the electric power emissions coefficient.

1.6 ' ' ' ' ' ' ' ' FY 2030 Assumption
090 095 1.00 1.05 110 115 120 125 130 1.35

CO, emission volume (100mn tons)

Crude steel production (100mn tons)

*1 These targets are based on total crude steel production of 120 million tons in Japan, plus or minus 10 million tons. Emission reductions may be more or less than the anticipated
range if there is a significant change in production volume. If there is a significant change, the suitability of the BAU figure and emission reduction will be reexamined in accordance
with the actual production level.

*2 Points concerning increasing the use of waste plastics and other waste materials

a. Awaiting results of studies concerning a Japanese government review of the container, packaging and plastic recycling system and other related items; may be reviewed (target
reduced) if there is no outlook for growth in the waste materials handling capacity of the steel industry by FY2030 in relation to the actual FY2005 capacity.

, b. In addition, for the reduction target incorporated in the FY2020 target, awaiting results of a Japanese government study of the recycling system; may be reviewed (target
H reduced) if there is no outlook for growth in waste materials handling capacity by FY2020 in proportion to the above target.

*3 For the development and use of revolutionary technologies, assumptions are that (a) technologies will be in use in FY2030 and (b) the use of these technologies is economically
feasible. In addition, for COURSES50, assumptions are that an international equal footing is established and the necessary social infrastructure is created, including the site selection
and establishment of a storage facility for government-led carbon capture and sequestration programs. Targets will be reexamined if these conditions are not fulfilled.

*4  Within the target for the 5 million ton reduction in CO2 emissions in FY2020, the primary focus is on a 3 million ton reduction in CO2 emissions by steelmakers’ own initiatives for
efficient use of energy and other ways. Concerning the collection of waste plastics and other ways, only an increase in the collected volume compared to FY2005 is counted as the
amount of reduction in emissions
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Steel Production Processes and Development

and Use of Energy Conservation Technologies

Coal moisture control equipment

Fuel heavy oil
Coke dry quenching equipment

SCOPE21
Reuse of waste plastics

Pulverized coal input

Top pressure recovery turbine HS

Byproduct
gas

(Dryllow-pressure loss furnace
top pressure recovery turbine (TRT))
Exhaust heat recovery

OG boiler

Kalina cycle power

Reuse of waste plastics High-efficiency power

generation
ACC USC

generation

Automation of coke oven combustion control ] COG

More LDG recovery by expanding sources
Control of OG-IDF rotation speed
Temperature retention on billet transport line

Coking coal & LD converter gas

Coke oven Input equipment for different granule sizes Recovery of latent heat

P Cut electricity consumption by dust collectors
Equalization gas recovery equipment v‘v . and sensible heat ’ N
) ) Suitable volume for cooling pumps
Suitable capacity for blowers b 4 -
Localized dust collection for casting PU |Ver|Z€d — (smaller and lower ifting)
] LD converter
Iron ore
—
Pellet plant Continuous casting line
Prevention of air leakage
More efficient main exhaust blowers [Recovery of main and cooler exhaust heat] 7 Bloom
Suitable size for dust collection blowers Prevention of ai leakage Input of hot slab Slab
Control of electric motor speed "
Prevention of pressure loss for

Construction of high recovery rate plants

Direct rolling
More efficient raw material air compressors

input/exhaust

Thermal insulation for blower pipes

(For entire steel mill) Slab yard temperature retention measures
Exhaust heat recovery Use less power for lights

Electricity

More efficient recuperator

Modify ovens (increase length, use partitions to improve heat transmission,
increase oven thermal insulation, better seals for input/output doors)

. . More efficient cooling water system
Continuous electroplating

equipment

Improve thermal insulation for skid pipes
Use plunger pumps, smaller and lower lifting power, control Improve heat pattern

speed of heating oven blowers and cooling water pumps, less M for lo

power for auxiliary machinery (less power for wasted mill motor

operation, auto stop for table rolls, etc.)

Cut use of power for auxiliary machinery

(control no. of compressors, etc.)

billet output p e retention on

Suitable volume for cooling pumps (smaller and ransport table, etc.)

lower lifting power)

_

Heating furnace with regenerative

[ Efficient continuous annealing ] Cold rolling mill Hot rolling mil burner
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Production volume ratio

5. Reference — RITE analysis

(Reference) Change in Product Mix for Downstream Evaluations

100% 31. Other specialty steel*
320 412 414 431 433 477 4969 423 364 g9z a7z 515 438 480 487 475 455 w3

. High-tensile-strength steel*

I E i S am e i
a0 4 1w 28. Free cutting steel

435 ago 4g1 490 516 418 27. Bearing steel*

1 26. Spring steel
m 25. Structural alloy steel*

24. Structural carbon steel*

m 23. High-speed steel
+other tool steel

m 22. Alloy tool steel
21. Carbon tool steel
¥ 20. Stainless steel*
19. Seamless pipes, specialty steel
- 18. Seamless pipes, stainless
u 17. Other pipes, ordinary steel
m 16. Seamless pipes, ordinary steel
I 15. Other metal coated sheets

14’. Galvanized sheets, export high-
tensile-strength steel

M 14. Galvanized sheets

B 13. Tin-free steel

12, Tinplate

B 11. Cold-rolled electrical sheets

B 10 Cold-rolled sheets

9’ Hot-rolled strips, export high-tensile-
strength steel
™9 Hot-rolled strips

B g Steel sheets, medium/thin

7’ Heavy plates, export high-tensile-
strength steel
L Heavy plates
"6 Special steel wire rod
= 5 Ordinary wire rod, bar-in-coil

® 4 Bars

u 3 Sections

434 423 375 | ™ 2Steel plates and piling

316 253

T T T T T T T T T T T T T T T T . _1 Rails, tires and rolled wheels

o2 D4 D% DB OF 08 D9 10 11 12 12 14 1% 16 14 18 19 fy'Z‘;?' 0. Net exports of semi-finished products
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